1. Introduction
===============

Hilar cholangiocarcinoma (HCCA), also named as Klatskin tumor,^\[[@R1]\]^ is the biliary tract cancer arising from the proximal biliary tree.^\[[@R2]\]^ It represents the major type of the bile duct malignancy, accounting for approximately 58% to 66% of the cases. The incidence of HCCA in Western countries is relatively low, but is more commonly seen in Asian countries with incidences as high as 113 per 100,000 men and 50 per 100,000 women.^\[[@R3]\]^ The etiology of HCCA is thus far unclear. A variety of risk factors have, however, been associated with the risk of HCCA including old age, male sex, cirrhosis, chronic pancreatitis, and inflammatory bowel disease.^\[[@R4]\]^ Primary sclerosing cholangitis and congenital biliary cystic disease have been identified as factors conferring an increased risk.^\[[@R5]\]^

Radical resection with a microscopically negative margin is the only potentially curative way for the treatment of HCCA. However, due to the anatomical location of biliary system, HCCA is asymptomatic. Most patients presented to the clinics because of the complaint of jaundice are diagnosed with advanced HCCA. Radical resection of such advanced tumors is technically challenging.^\[[@R6]\]^ More unfortunately, for patients with advanced cholangiocarcinoma, they are at an elevated risk of tumor recurrence after surgery.^\[[@R7]\]^ In this context, most patients with high operative risk can only be offered palliative drainage of interventional therapy. Percutaneous transhepatic cholangio-drainage and endoscopic retrograde cholangiopancreatography are among the draining techniques being used for the palliation of jaundice in patients with advanced tumors that are not resectable.^\[[@R8]\]^ The biliary drainage has been shown to reduce liver bilirubin, improving patients' quality of life and survival outcomes.^\[[@R9],[@R10]\]^

Despite the clinical benefits of interventional therapy in ameliorating jaundice has been shown, the significance of the therapy regarding patients' survival, treatment length, and medical expense has also yet to be established. As such, the present study conducted a comprehensive analysis comparing the clinical outcomes of patients with advanced HCCA receiving conventional surgery or interventional therapy. The findings would be valuable to the refinement of the clinical management of advanced HCCA.

2. Patients and methods
=======================

2.1. Patient population
-----------------------

The present study enrolled 90 patients with advanced HCCA, who were admitted in Fuyang First People\'s Hospital (Hangzhou, Zhejiang, China) from May 2015 to February 2016. The diagnosis of advanced HCCA (i.e., stages III and IV) was done following international criteria. The staging of tumors was performed per the standard of the American Joint Committee on Cancer.^\[[@R11]\]^ Patients not eligible to surgical treatment were considered for interventional therapy. These patients were complicated with systemic diseases and intrahepatic and/or distinct metastasis. Informed consents were obtained from the recruited patients. The background, aim, significance, and methodology of the present study were explained to the participants.

Ninety patients were randomly assigned into conventional group receiving surgical treatment (n = 45), and experimental group receiving interventional therapy (n = 45). For the conventional group, there were 25 men and 20 women, of whom the average age was 45.17 ± 3.26 years from a range between 22 and 68 years. For the experimental group, there were 26 men and 19 women, of whom the average age was 45.20 ± 3.44 years from a range between 21 and 69 years. No significant differences (*P* \> .05) between 2 groups in patients' demographic data were seen.

2.2. Surgery treatment and interventional therapy
-------------------------------------------------

For patients of the conventional group, 30 of them received radical resection of HCCA per the standard procedure that consisted of resection of the caudate lobe and part of segment IV, combined with a right or left hepatectomy, bile duct resection, and lymphadenectomy of the hepatic hilum. The remaining 15 patients of the same group received palliative resection of the malignant tumors together with the obstructed biliary duct. For all patients of the interventional group, biliary drainage was applied through PTBD approach. The procedures were performed with the ultrasound-guided angiography. The most appropriate liver segments for drainage was selected, and after that, a metallic stent was inserted alongside the guidewire into the segment.^\[[@R8],[@R12]\]^ After surgery or interventional therapy, patients were monitored closely for their vital signs, liver and kidney functions, and oxygen saturation. Abnormal enlargement of abdomen and wound infection was also under surveillance.

2.3. Clinical measurement and follow-up
---------------------------------------

For both the conventional and experimental groups, total bilirubin levels before and after the treatment were measured. In the first postoperative year, every patient was routinely followed up. Data on patients' survivals, postoperative complications, length of treatment, and medical expense were collected for statistical analysis.

2.4. Statistical analysis
-------------------------

All statistical tests were performed using SPSS version 18.0. Count data were presented as percentage and were analyzed using chi-square test. Measurement data were presented as average ± standard derivation and were compared using *t* test. *P* value \<.05 indicated the difference was statistical significance.

3. Results
==========

3.1. Total bilirubin of patients with hilar cholangiocarcinoma
--------------------------------------------------------------

Representative radiological images of HCCA are shown in Figure [1](#F1){ref-type="fig"}. The pre- and post-treatment total bilirubin levels of the conventional and experimental groups were determined (Table [1](#T1){ref-type="table"}). Before treatment the total bilirubin of both groups was measured comparable to each other. In the conventional group, the level dropped from 272.32 ± 98.25 to 88.52 ± 45.20 μmol/L (*P* \< .05) upon treatment, whereas in the experimental group, the level decreased from 272.64 ± 98.45 to 88.23 ± 45.14 μmol/L (*P* \< .05) upon treatment. The post-treatment total bilirubin levels of both groups were not significantly different from each other. For a more detailed analysis patients of the conventional and experimental groups were stratified into subgroups according to their genders and ages (Table [2](#T2){ref-type="table"}). In each of the subgroups, the total bilirubin level after the treatment was significantly reduced compared to that before treatment (*P* \< .05).

![Representative computed tomography (CT) scans of 2 patients with hilar cholangiocarcinoma (arrowed).](medi-97-e11550-g001){#F1}

###### 

Serum bilirubin of the 2 patient groups before and after treatment.
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###### 

The relationship between age, sex, and serum bilirubin of the 2 patient groups (μmol/L, mean ± standard deviation).
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3.2. Survival outcome within the first postoperative year
---------------------------------------------------------

Within the first year after the treatment patients of both groups were continuously followed up. For the conventional group, the average survival length after surgery was 227.56 ± 5.25 days (Table [3](#T3){ref-type="table"}). That for the experimental group was 225.43 ± 4.86 days. The difference in survival length between 2 groups was statistically not significant (*P* \> .05).

###### 

Postoperative survivals of the 2 patient groups within the 1-year follow-up.
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3.3. Postoperative complications
--------------------------------

The complications after treatment of 2 groups were also studied (Table [4](#T4){ref-type="table"}). In both groups, postoperative complications including biliary fistula, biliary infection, and anastomotic leakage were observed. The incidence rate of the conventional and experimental group was 13.04% and 11.11%, respectively. Although the rate of experimental group was slightly lower than that of the conventional group, the difference again was not statistically significant.

###### 

The incidence of postoperative complications of the 2 patient groups.
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3.4. Length and cost of treatment
---------------------------------

How much time and money the conventional and experiment treatment cost was also addressed (Table [5](#T5){ref-type="table"}). For the conventional group, the average length of treatment was 27.16 ± 3.22 days, spending 89,066.6 ± 17,458.6 USD, whereas for the experimental group, the average length was 13.26 ± 2.11 days costing 32,431.0 ± 5220.6 USD. Between 2 groups, the differences in length and cost of treatment were statistically significant (*P* \< .05).

###### 

Treatment length and medical expense of the 2 different groups.

![](medi-97-e11550-g006)

4. Discussion
=============

Early HCCA is asymptomatic, and so early detection of the malignant very often not possible. Most patients complaining severe jaundice are diagnosed advanced cholangiocarcinoma at their first presentations at the clinics. Prognosis of patients with advanced HCCA is generally dismal because of the significant liver injury resulted from the jaundice, and because the treatment options have remained very limited, with surgery as the primary potentially curative treatment.^\[[@R13]\]^ Resection of bile duct together with liver lobectomy has yielded a successful rate of 50% to 80% with a relatively low mortality rate of approximately 6% to 12%, achieving a 5-year survival rate of approximately 30% to 50%.^\[[@R14]--[@R16]\]^ This surgical approach is technically challenging, and in China and some countries the successful rate was reported only approximately 27.5% with a 3-year survival rate of 15%. Moreover, many patients with advanced HCCA are not eligible to surgery but interventional therapy as a palliative treatment. Clinical guidelines for the decision of treatment strategy for patients with advanced HCCA are yet to be established. The present study was therefore aimed to explore the clinical significance of surgical interventional therapy in the management of patients with advanced HCCA.

The analysis of this study showed that although there were no significant differences in serum bilirubin, post-treatment complications, and average survival length between patients receiving conventional surgery and interventional therapy, the treatment length of those treated with interventional therapy was significantly shorter than their counterparts, resulting in a substantial reduction in medical expenses. This was probably because of the minimally invasive nature of the interventional therapy, which allows fast recovery and in turn short hospital stay and medical expense. This finding is valuable to the decision on therapeutic strategy for patients with advanced cholangiocarcinoma, especially for the financially underprivileged. From clinical experiences, we have realized the use of ultrasonography, computed tomography, and magnetic resonance imaging can make the diagnosis more efficient. Their values in interventional therapy warrants further in-depth investigations.

Despite the interventional therapy itself is not a curative treatment, it significantly reduces bilirubin and improves liver function, allowing arterial infusion chemotherapy and radiation therapy against cholangiocarcinoma. Indeed, studies have demonstrated that the combined use of interventional therapy and chemotherapy/radiation is superior to the interventional therapy alone regarding to the improvement in patients' quality of life and survival. The therapeutic efficacy of the combined use of interventional therapy and chemotherapy or radiation therapy are being examined.

To conclude, the present study conducted a comprehensive analysis on patients with HCCA to show that comparing to the conventional surgery; the interventional therapy did not demonstrate any advantages in patients' survivals and post-treatment complications. However, of note, the interventional therapy led to shorter treatment time and lower medical expense. In view of the minimally invasive nature of the interventional therapy, the strategic use of interventional therapy combined with chemotherapy or radiotherapy should be further examined.
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